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IN THE UNITED STATES PATENT AND TRADEMARK OFFTCF, 

Applicant : T. MIYAYAMA 
Serial No. : 10/532,832 
Filed : January 4, 2006 

For :COSMETIC EXCELLENT IN TEXTURE AND 

OIL-DISPERSIBILITY 
Art Unit & Examiner : 1616, FISHER ABIGAIL L. 

DECLARATION UNDER 37 C.F.R. 1.132 

Honorable Coramisioner of Patents and Trademarks 
ALEXANDRIA, VIRGINIA 22313 

Sir: 

I, the undersigned Hideki Nakata do hereby declare 

That I completed the master course in the graduate school of science 
in Hokkaido University in March 2007 , entered Idemitsu Kosan Co., Ltd. in 
April 2007, and since 2007 , have occupied in a research and development in 
the field of particle technology up to now; 

That I am a co-worker with the inventor of the present invention; 

That I have a good knowledge of the English language and have 
read and understood the application papers and the Examiner's Official 
Action as well as the reference cited therein in the prosecution of the above 
identified patent application; and 
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That, in order to show the different between the subject matter of 
reference (JP09-202825) and the subject matter of the application, the 
following experiment was carried out. 

Water Absorption was examined about poly- y -glutamic acid and 
polyasparatic acid according to JP9-202825A. JP9-202825A discloses 
production of crosslinked material of polyasparatic acid having an 
absorption ability of 200 times as much as the weight of the crosslinked 
material by a tea bag method. According to the examples 1 and 8 of 
JP9-202825A, the results are shown in the Table-A below. 

Measurement of water abili ty 




A 10% by weight aqueous solution of poly- r -glutamic acid (Caltake (trade 
name) available from Ajinomoto Co., Inc. , Molecular Weight; 70000 - 80000) 
was irradiated with electron beam at an intensity 140, 120, 100 and 80 kGy, 
respectively. The resultant treated material was immersed in water at 4V. 
for one week to remove uncrosslinked poly- y -glutamic acid therefrom. The 
water-swelled poly- y -glutamic acid gel was separated by filtration through 
a metal screen with 80 mesh and was weighed (Wl;wet weight). The 
water-swelled poly- 7 -glutamic acid gel was dried and weighed (W2;dry 
weight). The absorption ability was calculated by the equation, Water 
Ability = (Wl - W2)/W2. The results are shown in the Table-A below. 




2 
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Table-A 



Electron Beam 
Irradiation(kGy) 


Absorption Ability (Times) 


poly- t -glutamic acid 


asparatic acid 


140 


347.17 




120 


563.35 




100 


975.22 


25 


80 


2658.79 


460 



I declare further that all statements made herein of my own 
knowledge are true and that all statements made on information and belief 
are believed to be true; and further that these statements were made with 
the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 
of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 

Hideki Nakata 

FEB, 1 9.2009 
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(54) PRODUCTION OF CROSSUNKED MATERIAL OF POLYASPART1C ACID 
(57)Abstract: 

PROBLEM TO BE SOLVED: To simply and inexpensively obtain the subject new crosslinked 
material usable as a thicknening agent, a water-absorbing resin, etc, high in biodegradability, by 
irradiating a solution of a polyaspartic acid with radiation. 

SOLUTION: A polyaspartic acid is dissolved in a solvent and the prepared solution is irradiated 
with radiation to give the objective crosslinked material having an absorption ability of 200 times 
as much as the weight of the crosslinked material by a tea bag method. For example, the 
neutralization degree of the polyaspartic acid is 50-100%, and a mixture of water as a main 
component with a water-soluble liquid such as methyl alcohol is used as the solvent. The 
radiation is r-rays and the /-ray absorbed dose is preferably 10-500kGy. 
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* NOTICES * 

JPO and INP1T are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method of a new polyaspartic 
acid bridging body. In detail, it has biodegradability and is related with a bridging body available as 
a thickener or hydrophilic resin derived from polyaspartic acid, and a manufacturing method for 
the same. The polyaspartic acid bridging body obtained by this invention, It has biodegradability, 
and it is especially various, and the use is not restrictive, and can be used for the ** material of 
throwing away of thickeners, such as various polymer emulsions and latex, a stop material, a soil 
conditioner, the water retention agent for horticulture or a disposable diaper, sanitary items, etc., 
a finishing agent, a sealing compound, etc. as an example, 
[0002] 

[Description of the Prior Art]As hydrophilic resin, polyvinyl alcohol, polyethylene oxide, sodium 
polyacrylate, etc. are known conventionally. There are hydrolyzate of a carboxymethyl cellulose 
bridging body, a polyethylene oxide partial bridging body, and a starch acrylonitrile graft 
copolymer, a vinyl alcohol acrylate copolymer, etc. also as a bridging body, 
[0003]However, no these resin is what has sufficient performance, Biodegradability or hydrolysis 
nature was low, when discarded or neglected after use, it remained in natural environment, and it 
may have an adverse effect on peripheral environment, and absorptivity and application-of- 
pressure water holding capacity were low in biodegradability being high. For this reason, research 
for obtaining a high absorptivity bridging body from the polyamino acid which has biodegradability 
or hydrolysis nature in recent years is done, For example, after constructing a bridge by diamine 
in the resin which esterified the side chain of acidic-amino-acid system resin, such as 
polyaspartic acid and polyglutamic acid, The art which generates hydrophilic resin by changing 
ester residue into carboxylation or its salt (JP.52-41309.B), The art (JP.7-2241 63,A) etc. which 
generate the hydrophilic resin of a polyaspartic acid system are indicated by hydrolyzing poly 
amber acid imide, after constructing a bridge by diamine. 

[0004] However, these processes need complicated operation industrially, and a material cost is 
also high and has a problem in cost. On the other hand, The art of manufacturing a biodegradable 
quantity absorber is reported by by making a gamma ray irradiating a poly (gamma-glutamic acid) 
solution with a gamma ray (polymers collected papers, volume [ 50th ] No. 10, 755 pages (1993)), 
and poly (epsilon-lysine) (the Society of Fiber Science and Technology. Japan, volume [ 51st ] 
No. 3, 137 pages (1995)). 

[0005] However, expensive amino acid needs to be used for the above-mentioned method in the 
raw material, and further, in order to obtain the polymer, expensive methods, such as using a 
microorganism or using N-carboxyanhydride of a monomer, need to be used for it. 
[0006] 

[Problem(s) to be Solved by the Invention]An object of this invention is to provide a high 
absorptivity bridging body simple and cheaply from the polyaspartic acid which is polyamino acid 
which has biodegradability that the above-mentioned problem should be solved. 
[0007] 

[Means for Solving the Problem]This invention persons came to solve an obtaining [ a simple and 
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cheaply new polyaspartic acid bridging body ] title and this invention by irradiating a polyaspartic 
acid solution with radiation, as a result of inquiring wholeheartedly that an aforementioned 
problem should be solved. That is. a gist of this invention consists in a manufacturing method of 
a polyaspartic acid bridging body irradiating with radiation a solution produced by dissolving 
polyaspartic acid in a solvent, and obtaining a polyaspartic acid bridging body. 
[0008] 

[Embodiment of the Invention] Hereafter, it explains still in detail about this invention. Although 
the manufacturing method in particular of the polyaspartic acid used for this invention is not 
restrictive, poly amber acid imide can be obtained by heating and carrying out dehydration 
condensation of the aspartic acid under phosphoric acid existence or a non-catalyst, for 
example (JP,48-20638,B etc.). The reaction which hydrolyzes poly amber acid imide and obtains 
polyaspartic acid is publicly known, and. thereby, can manufacture polyaspartic acid. 
[0009]Although the weight average molecular weight of poly amber acid imide changes with the 
temperature of heat condensation, the kind (phosphoric acid, polyphosphoric acid, or other 
dehydrators) of catalyst, the pressure (decompression degree) within an addition and the system 
of reaction, etc., Although what is necessary is generally just 1,000 or more weight average 
molecular weight, it is 30000 or more most preferably 20,000 or more 10,000 or more preferably 
[ in order to obtain the bridging body of insoluble in water nature, the amount object of polymers 
is advantageous, and ]. 

[0010] Although there is no restriction in particular in the degree of neutralization of the 
polyaspartic acid used for this invention, Since the fall of water absorption power will be caused 
or the decomposition reaction under radiation irradiation will advance easily, if the degree of 
neutralization (the state of being carboxyllc acid altogether is the degree 0 of neutralization.) is 
too low, It is 30 to 100% more preferably 20 to 100%, It is at 50 to 100% most preferably, and 
after hydrolysis of poly amber acid imide, if required, the polyaspartic acid solution of the desired 
degree of neutralization can be obtained using organic acid, such as mineral acid, such as 
chloride and sulfuric acid, formic acid, and acetic acid, and the chloride of handling cheap 
especially preferably and easy. 

[0011]In this invention, although the solvent in which polyaspartic acid is mixed and dissolved is 
the indifferent water, the mixture of water and a water-soluble fluid can also be used. Although 
there is no restriction in particular in a water-soluble fluid here, as an example, ester species, 
such as ketone, such as alcohols, such as methyl alcohol, ethyl alcohol, and isopropanol, acetone, 
methyl ethyl ketone, and methyl isobutyl ketone, methyl acetate, and ethyl acetate, etc. are 
mentioned. Although the mixture ratio of water and a water-soluble fluid changes with water- 
soluble fluids to be used, water is used as the main ingredients and the quantity of a water- 
soluble solvent is good to adjust suitably so that it may be made to dissolve and may deal in 
polyaspartic acid. 

[0012]The concentration of the polyaspartic acid in the above-mentioned solution is 0.1 to 50 % 
of the weight preferably, and is 1 to 25 % of the weight more preferably. If it is a radiolucent 
container as a container used when irradiating with radiation the solution produced by mixing and 
dissolving the polyaspartic acid in this invention in a solvent, there will be no restriction in 
particular and the bottle etc. in which glass sealing is possible will be mentioned preferably. 
[0013]As radiation used for this invention, alpha rays, a beta ray. a gamma ray, an electron beam, 
a neutron beam. X-rays, and a charged particle beam are mentioned preferably, and a gamma ray 
is used more preferably. When manufacturing an object by the film or a sheet shaped, it is 
preferred to use the small alpha rays of penetrating power, a beta ray. and an electron beam. 
When using a gamma ray for this radiation, a gamma ray absorbed amount is 5 - 500kGy more 
preferably one to 500 kGy, most preferably, it is 1 0 - 500kGy and bridge construction usually 
advances under a room temperature and ordinary pressure. Although bridge construction 
advances also under air existence about the atmosphere in a system, since it becomes difficult 
to go up a degree of cross linking, it is more preferred that it is among inactive gas, such as 
nitrogen and argon. 

[001 4]Although it is not restrictive about this gamma ray in particular, the thing which made it 
generate with the irradiation equipment etc. which make 60Co a line source, for example can be 
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used. It asked for the water absorption power of the bridging body in this invention by the tea 
bag method, putting distilled water into a beaker with the tea bag method in this invention — a 
nylon net (NBC Industrial company make.) After putting in and dipping a sample in the bag (depth 
[ of 20 cm ] x10 cm in width) made from N-255HD and 250mesh and settling in a cool place one 
whole day and night the whole bag is taken out and the technique of measuring that which was 
hung for 15 minutes and from which it drained off water at the room temperature is said. That is, 
a coefficient of water absorption serves as a value which broke by bridging body weight the value 
which deducted bridging body weight and bag weight from the final mass. Although there is 
[ coefficient of water absorption ] no restriction in particular, when the practicality as hydrophilic 
resin is considered, it is C more than 200 weight double ] more than 500 weight twice most 
preferably more than 300 weight double still more preferably. 

[0015]Thus. although it is water-white gel and can usually use as an absorptivity material as it is, 
if the obtained polyaspartic acid bridging body crude things are required, they can be refined by 
the usual methods, such as a dipping, dialysis or reprecipitation, filtration, washing, and 
desiccation, the obtained polyaspartic acid bridging body is a white or yellow solid which has 
insoluble in water nature and absorptivity — usually — an organic solvent — swelling — or even 
if it is insoluble and heats, it does not fuse. 

[001 6] Hereafter, although an example explains this invention more concretely, this invention is 

not limited to these examples. 

[0017] 

[Example]Analysis of the polyaspartic acid used for this invention was conducted by the 
following measuring method, 

1) The weight average molecular weight of weight-average-molecular-weight poly amber acid 
imide, The "TSKgel" "GMHHR-M"+"TSKgef "G2000HHR" column by TOSOH [ CORP. ] CORP., 
And it is the polystyrene reduced property obtained by the gel permeation chromatograph 
(differential refractometer) using the dimethylformamide solution of 10mM lithium bromide as an 
eluate. 

[0018]The weight average molecular weight of polyaspartic acid The "TSKgel" 
"G6000PWXL"+"TSKgel" "G3000PWXL." column by TOSOH [ CORP. ] CORP., And it is the 
polyethylene-glycol reduced property obtained by the gel permeation chromatograph (differential 
refractometer) using 0.4M sodium nitrate solution as an eluate. 

[001 9]2) After removing water soluble matter, such as polymers unconstructed a bridge and a 
decomposition product, by carrying out the dipping of the gel obtained by water-absorption- 
power radiation irradiation to distilled water, it dried and the ** exception obtained the bridging 
body. It asked for water absorption power by the tea bag method using 0.1 g of particles (30 - 
1 80mesh) of these each bridging body. 

[0020]the 500-mI beaker into which 400 ml of distilled water specifically went — a nylon net 
(NBC Industrial company make.) After putting in and dipping the above-mentioned sample in the 
bag (depth [ of 20 cm ] x10 cm in width) made from N-255HD and 250mesh and settling in a cool 
place one whole day and night, the whole bag was taken out and that which was hung for 15 
minutes and from which it drained off water at the room temperature was measured. The value 
which broke by bridging body weight (0.1g) the value which deducted bridging body weight (0.1 g) 
and bag weight from this weight was calculated as a coefficient of water absorption (g-water / 
g-polymer). 

[0021][Reference example 1] Teach 100g of L-aspartic acid, and the phosphoric acid 50g to the 
eggplant type flask of the composition 2L of poly amber acid imide (molecular weight 100,000), 
and under 180 ** and the conditions of the about 5 decompression degree mmHg(s). After 
making it react for 3.5 hours, making it rotate using a rotating evaporator, 400 ml of 
dimethylformamide was added into the eggplant type flask, and the uniform dissolution of the 
output was carried out at 120 **. After the mixer ground the slurry which might be dropped at 
the pure water 1.5L in this solution, filtration under reduced pressure was carried out. This was 
****(ed) until filtrate became neutrality with pure water, hot air drying of the obtained cake was 
carried out at 150 ** for 24 hours, and white powder was obtained. The inversion rate to 100,000 
and polymer of the weight average molecular weight of this poly amber acid imide was 97.8%. 
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[0022][Reference example 2] 25 g of aspartic acid, the 85% phosphoric acid 2.5g, 56g of 
mesitylene, and 24 g of sulfolane were taught in the 200-ml 4 mouth flask provided with the 
synthetic condensator, the thermometer, stirrer, and mist separator of poly amber acid imide 
(molecular weight 70,000), Subsequently, it maintained under flowing back of ordinary pressure 
and mesitylene (162 **) for 4.5 hours, and the polycondensation was performed. The water 
produced during the reaction was made to distill off out of a system with a part of mesitylene. 
After ending reaction and a ** exception carried out, and the pure water 100g washed output 
once with the methanol 100g 4 times. Subsequently, this was dried at 80 ** under 
decompression for 24 hours, and the powder of yellowish white was obtained. The inversion rate 
to 70,000 and polymer of the weight average molecular weight of this poly amber acid imide was 
98%. 

[0023][Reference example 3] It carried out like the reference example 2 except having added 
0.92 g of synthetic cyclohexylamine of poly amber acid imide (molecular weight 40,000) together 
with aspartic acid etc. The inversion rate to 40,000 and polymer of the weight average molecular 
weight of this poly amber acid imida was 95%. 

[Reference example 4] It carried out like the reference example 2 except synthetic phosphoric 
acid of poly amber acid imide (molecular weight 24,000) having been 0.18 g from 2.5g. The 
inversion rate to 24,000 and polymer of the weight average molecular weight of this poly amber 
acid imide was 59%. 

[0024] [Reference example 5] After dropping the NaOH aqueous solution of the equimolecular 
amount at the liquid which made the poly amber acid imide obtained by the synthetic reference 
example 1 , 2, 3, 4, or 5 of polyaspartic acid suspended in water and making hydrolysis complete, 
when required, the degree of neutralization was adjusted with IN hydrochloric acid aqueous 
solution. The obtained polyaspartic acid solution was dropped at a lot of methanol, and this was 
filtered under pressure, and it washed, and dried, and polyaspartic acid was obtained. This result 
was shown in Table 1. 
[0025] 

[T able 1] 





4 11 T^/T^yJKBflSF^iH 1 * 


7 0 % 


1 0 0*S 


Z 4, 0 0 0 


2 5. 0 0 0 


2 5. 0 0 0 


4 0. 0 0 0 


5 2. 0 0 0 


5 3. 0 0 0 


7 0, 0 0 0 


9 0. 0 0 0 


8 7, 0 0 0 


10 0. 0 0 0 


12 0, 0 0 0 


1 2 0. 0 0 0 



[Examples 1-37] The generation condition of the bridging body at the time of changing a 
molecular weight, the degree of neutralization, etc. and water— absorption-power change were 
considered using the polyaspartic acid obtained by the reference example 6. That is, after 
adjusting the 1 to 50% solution of this polyaspartic acid and pouring 2 ml distributively to each 
glass sample bottles for 5 ml, respectively, it sealed and irradiated with the gamma ray at 20 **. 
It irradiated with the gamma ray using the gamma irradiation device (made by Mitsubishi Heavy 
Industries, LTD., LTD.) provided with 60Co (110TBq) as a line source. This result was shown in 
Table 2. 
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[0026] 
[Table 2] 



[0027] 
[Table 3] 
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[0028] 
[Table 4] 
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[0029] 

[Effect of the InventionjAccording to this invention, it has high biodegradability and the cheap 
and new polyaspartic acid bridging body it is expected that various kinds of industrial application 
available as a thickener, hydrophiiic resin, etc, is is obtained. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A manufacturing method of a polyaspartic acid bridging body irradiating with radiation a 
solution produced by dissolving polyaspartic acid in a solvent, and obtaining a polyaspartic acid 
bridging body. 

[Claim 2]A manufacturing method of the polyaspartic acid bridging body according to claim 1 
whose water absorption power of a polyaspartic acid bridging body by the tea bag method is 
more than 200 weight twice to bridging body weight. 



[Translation done.] 



